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Determining the maximum surface loading of DNA on the NPs
Attempts to determine the loading of the DNA on the NPs using either release of the DNA with DTT, or dissolving the AuNPs using KI, proved unsuccessful as the majority of the DNA was not recovered from the subsequent column purification, and the determined values were not reproducible. Therefore, the loading was determined by adsorbing the DNA (excess) onto the AuNP, and determining the remaining DNA in the supernatant after removal of the AuNP-DNA conjugates through ultra-centrifuging (supernatant 1), followed by a washing step of the AuNP-DNA conjugates (supernatant 2). A second washing step did not give any detectable DNA in the solution.
For the analysis, AuNPs (3.90 nM, 195.5 µL) and CoP-DNA (112 µM, 4.5 µL) were mixed, and buffer solution (total volume 300 µL) added as described above. The solution was left for two hours, then the volume was slowly reduced to ~100 µL by vacuum centrifugation. The final volume was determined to be 130 µL. The number of moles that were added to this sample were 0.76 pmoles AuNP and 0.56 nmoles CoP-DNA.
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AuNP: 13 nm AuNP: ε = 2.270 x 10 8 M -1 cm -1 A 520 = 1.33; c = 5.87 nM; V = 130 µL n = 0.764 pmoles After centrifugation, the supernatant was measured: UV-vis spectra of the AuNPs before modification, and the supernatants after centrifugation and washing.
Preparation of genosensor: Successive steps of the modification of gold electrode
Gold disk electrodes with a radius of 1 mm (Bioanalytical Systems (BASi), West Lafayette, IN) were used for the experiments. The electrodes were polished with 0.3 μm and 0.05 μm alumina S 6 slurries (α and γ micropolish; Buehler, Lake Bluff, IL) on a flat pad (BASi) for 5 min each and rinsed with Milli-Q water. They were further cleaned electrochemically by cyclic voltammetry (CV). At first, the electrodes were dipped in 0.5 M KOH solution and the potential was cycled between -0.4 V and -1.2 V (versus Ag/AgCl reference electrode) with a scan rate of 0.1 V/s with the number of cycles 6, 100 and 20. Subsequently, the electrodes were cleaned in 0.5 M H 2 SO 4 solution in the potential window between -0.3 V and 1.5 V (versus Ag/AgCl reference electrode) with a scan rate of 0.1 V/s with number of cycles 6, 20 and 6. Before modification, the surfaces of the electrodes were refreshed in 0.5 M KOH solution for 20 cycles. After cleaning, they were rinsed with Milli-Q water followed by PB buffer solution (2.5 mM NaH 2 PO 4 , 2.5 mM Na 2 HPO 4 and 50 mM NaCl, pH 7.0). Afterwards 10 µL of the following solution was dropped on each gold electrode surface: 0.1 µM SH-ssDNA and 10 µM MCH in PB buffer solution for 3h at room temperature (RT). Then the electrodes were rinsed with the same buffer solution.
In the second step of modification, 10 µL of 6 pM AuNPs-CoP-ssDNA (1:10 or 1:100 or 1:200) in PB solution were dropped on the gold electrodes surfaces for 2h at RT. Finally, they were washed with the PB solution and stored in the same buffer overnight at RT.
Electrochemical Measurements
All electrochemical measurements were performed with a potentiostat-galvanostat AutoLab (Eco Chemie, Utrecht, The Netherlands) with a three-electrode configuration. Potentials were measured versus the Ag/AgCl electrode, and a platinum wire was used as an auxiliary electrode. Cyclic voltammetry (CV) measurements were performed in the potential range from -100 mV to 750 mV for the modified gold electrodes. Osteryoung square wave voltammetry (OSWV) was performed with a potential from -100 mV to 750 mV for the modified gold electrodes with a step potential of 1 mV, a square-wave frequency of 50 Hz, and an amplitude of 50 mV. Differential pulse voltammetry (DPV) was performed with a potential scanned in the potential window: -100 mV to 750 mV (oxidation) or 750 mV to -100 mV (reduction), with a step potential of 1 mV, and an amplitude of 25 mV. All measurements were carried out in the presence of electrolyte purged with nitrogen for 15 min. A gentle nitrogen flow was applied over the sample solution during all measurements.
Hybridisation processes of the AuNPs-CoP-ssDNA probe and the target sequences
The target oligonucleotides (c-ssDNA and nc-ssDNA) were diluted with the PB buffer solution to the concentration of 0.05, 0.075, 0.1 and 0.2 fM. Hybridisation reactions were performed by dropping 10 μL of the solution containing targets: c-ssDNA and nc-ssDNA in buffer solution for 2h at room temperature on the modified gold electrode surface. After the hybridisation with the particular S 7 concentration of targets, the electrodes were rinsed thoroughly with PB solution. Then, the electrodes were transferred to the electrochemical cell for electrochemical measurements. The hybridisation processes were monitored using OSWV. The electrode responses were expressed as: (I n -I 0 )/I 0 ×100%, where I n is the peak current measured in the presence of the analyte and I 0 the peak current before applying the analyte i.e. in pure buffer.
Atomic Force Microscopy
The gold substrate modified with Au/SH-ssDNA+MCH/AuNPs-CoP-ssDNA (1: S 13 Table S1 . Electrochemical parameters (oxidation and reduction peak positions (E) and current intensities (I)) of various modified gold electrodes (n=8). For the measuring conditions see Fig.S1 AuNPs-CoP-ssDNA (1:10) 3.0 (±0.2) × 10 -11 0.74 ± 0.15 0.70 ± 0.13
AuNPs-CoP-ssDNA (1:100) 2.8 (±0.3) × 10 -11 0.66 ± 0.08 0.71 ± 0.06
AuNPs-CoP-ssDNA (1:200) 2.9 (±0.5) × 10 -11 0.68 ± 0.04 0.71 ± 0.02 Table S3 . Selectivity of sensor for complementary c-ssDNA sequence: slope S j of the calibration curve for c-ssDNA, slope S i of the calibration curve for nc-ssDNA sequence, response ration R i,j .
Sensing layer Slope [% / fM] R i,j = S j / S i
AuNPs-CoP-ssDNA (1:10) S j =-338,6
